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P1-16.
Nuclear localization and DNA/RNA binding ac-
tivity of TDP-43 is necessary for TDP-43-induced 
neuronal cell death in vitro
*
Transactive response DNA-binding protein-43 kDa 
TDP-43  has been thought to be closely related to the 
pathogenesis of amyotrophic lateral sclerosis and fronto-
temporal lobar degeneration with ubiquitin-positive 
inclusions. It is generally hypothesized that TDP-43 
may exhibit neuronal toxicity in both gain-of-function 
and loss-of-function manners. In previous study, we 
found that the low-grade overexpression of TDP-43 in-
duced caspase-dependent cell death of motoneuronal 
NSC34 cells and primary cortical neurons at least via 
JNK, CHOP, and Bim. In this study, we found that nu-
clear localizing signal-deleted TDP-43, the majority of 
which is localized in cytoplasm, did not show neuronal 
toxicity. We further found that TDP-43 DNA/RNA 
binding activity was necessary for TDP-43-induced neu-
ronal cell death. These observations suggest that the 
gain-of-function state of TDP-43 in nucleus causes neu-
ronal death in vitro.
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A high frequency stimulation on the subthalamic nu-
cleus STN-HFS : constant current pulse, amplitude ; 
50-500 A, frequency ; 125 Hz, duration ; 100 s for 
20 min  was applied in the rat brain slice preparations.  
During STN-HFS, the substantia nigra pars reticulata 
SNr  GABA neuron was kept in the current clamp 
mode. STN-HFS induced a LTP in the GABAergic 
IPSC which was evoked by an electrical stimulation on 
an internal capsule, including a putative direct pathway, 
in a half of neuron tested 9 out of 17 neurons . At 120 
minutes after STN-HFS, the normalized amplitude in-
creased to 1.492 0.185 mean S.E.M. . Under volt-
age clamp mode at the holding potential of 70 mV 
during STN-HFS, HFS did not induce the LTP of IPSC 
n = 5 . In the solution with dopamine receptor antag-
onists 1 M SCH23390 and 1 M Sulpiride , STN-
HFS induced LTP in all neurons n = 8 ; 2.048 0.336 . 
In the solution with 50 M AP-5 NMDA receptor an-
tagonist , STN-HFS induced LTP only one neuron out of 
6. With 10 mM BAPTA in the electrode solution, LTP 
was induced also only one cell out of 6. A paired pulse 
ratios before and 120 min after STN-HFS are not signi -
cantly different n=6, before : 1.581 0.126, af-
ter : 1.356 0.054, p=0.123  in the neurons LTP 
induced. These results suggest that the post-synaptic 
mechanism induces the IPSC-LTP by STN-HFS in SNr 
GABA neurons. On the other hand, the inward synaptic 
current decreased in its amplitude for long term like 
LTD. This synaptic plasticity might be one reason why 
the deep brain stimulation has the beneficial effects on 
the neuropsychiatric disorders.
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